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Abstract

Aiming at the problems of structural missing, low accuracy, image broken, and holes caused by the
use of single technical means in 3D modeling of ancient buildings, a method for building 3D mod-
els of ancient buildings based on oblique images and point cloud data was studied. Use unmanned
aerial vehicles and laser scanners to collect oblique image data and laser point cloud data of an-
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cient buildings, preprocess the above data, and achieve two data fusion through a new feature
point registration algorithm to obtain accurate and complete three-dimensional data of ancient
buildings. Extract the contour lines of ancient buildings, use Revit software to build BIM 3D mod-
els of ancient buildings, and map the resulting model texture to achieve 3D model construction of
ancient buildings. The experimental results show that this method can obtain complete and
high-precision 3D data of ancient buildings, and the accuracy and completeness of the BIM 3D
model of ancient buildings constructed based on this method are very high. Moreover, the struc-
ture is clear, the texture is clear, and the effect is lifelike, with excellent modeling performance.
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Figure 1. Flow chart of new feature point registration algorithm
B 1 SR ECERRRIZE
FHE R BCHESRNE : W EBOL 5 s R AR AR AMBURE AR B A8 bR 70 0 9 A N B, 4552 3X(3),
SRECT R AERE T RIS HERE R.
P, =T +RP, 3)

Rtk
Yo =t |[+R| Yg 4
ZA t3 ZB
cosA —sind Offcosuy 0 -sinu
R{sin/l cos A OH 0 1 0 }
0 0 1

1 0 0
0 cosp -—siny
0 sinp cosn
Horr: A4 SALEROE SR A TR BAERY B (ARFR 73 7 A Pa Il Pg s W/ MEAL L [H] F) e e
SRR R Rons @ R/ aRE TR AN o =[R2 RHAE s =S TRME, R AR A s
BHER) 6 N AFREE I B (4, 1m0t ) » BISFRSAERE T RUGEEEAERE R (0%0hE, HEHIERE A Q =[R/T] -
R G B MO R a8 A BEICAERT, 55 B T4 PEAE, ) Pl R 4 4 3(6)
PRI B 155 JAKE (X g, Yoo Zg ) » 373 B FEURTE A I AARRAE (X Y0 Z o) -

X ai Y Xgi Xgi
Yai L [+R] Yg
Zy ty yas

Y
DOI: 10.12677/gst.2023.114038 337 Wz kl2EH A

sing 0 cosu
©)

(6)

=Q

Bi

z

Bi



https://doi.org/10.12677/gst.2023.114038

it

pa

2.4. BIM =4 @48

24.1. REVEERZL

FEERER RO 7 ZR I R AL LU DNREE , fESLEAl b, BUS@H BRI .
FERRAE) LR AMEERARE, 4350l SR P AR (3 78 75 12 A SR 5 B BT R /NI Tk, TG Al R T 1 o 7 2
SIREIE IR ARG WU R, A2 IR TR B R 5 R Z SRR & 5 RAR SR BURHIE mURRHE
2k, JPREHZAl G, RIS RIAReET L

2.4.2. BIM Z#E#E

1) BIM =4 BRI R A2 Revit, ARNMBIRIZARMEOE M= BIRE 2dE, RIS 5E 5 A AE
753 ST B RS, RS BRI AR, SRS 7 R AR A — i, R BIM =445
B, FEQFEEE, BEMELS, HPhETGOHEES. WL, WSS, Bk, 248, MNEsSE,
A FBAAEE, G WM, e, BEZ5E . H Revit P MBI MER DR, @i
Sketch Up H4 #4121 S BE AR RSS2 o 7E SRR AL B & vy, 75 S0 08 AN [R1 A A AE S P T s 8 b B S5 8 T 6
(RS R 4 — AN R R A R 2 B RS B2 DL S AR bR &R

2.4.3. GIIRNLE

i1l Photoshop #AFALFESFEK FJG, S\ Revit B2 BIM =4RGP, ] LI 5 AR ) fr)
SCRE . BT A SO SN Revit F0E R, FEERSUAS [F) At SO NG EL, a ) AR PR, SEIH
T =R R, R E AT, AR BIM =R AUR K . 45 ETd, ASCRAT AR
SHEBOCR ORI REAZ EHE IO 2 80E, FE0 AL AR DS, @I BrRAE A RO v S i
ARG, B HUER SR = 4R, RO Revit UM BIM =it AL, H BRI 2 Fom,

C o) l
v PSR 1 () B
S H T ¢ it R B 4 P AT TAL B
T AR FEI R 55 3
168 P SR A A P ST
e E A B Al A TR K
T % 3
SUAIBIM = 2 g 45
TN | =4eoe J
UGS | AEEEE
BRI 2 (’ - ‘)

Figure 2. Overall flow chart of 3D model construction
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Figure 3. Comparison of tilted image before and after uniform light and color. (a) Before uniform light and color; (b) After
uniform light and color
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Figure 4. Comparison of point cloud data before and after denoising. (a) Before denoising; (b) After denoising
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Figure 5. Comparison of effects before and after data fusion. (a) Point cloud data; (b) Oblique image data; (c) Fusion data
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Figure 6. Comparison of the effects of 3D model texture mapping before and after. (Left) Before texture map; (Right) After
texture map
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